There is a high prevalence of sleep disturbance with people experiencing chronic pain. Although multidisciplinary rehabilitation programs address many contributing factors for chronic pain, the impact of insomnia on clients is not often measured. OBJECTIVE: Two studies were used to: first explore the experience of insomnia in a group of clients with chronic pain and then, in a group enrolled in a six-week work recovery rehabilitation program, compare measures of sleep disturbance at entry and upon its completion. PARTICIPANTS: Sixteen clients participated in focus groups and 29 completed questionnaires; 46% were women and the average age was 43 years. They had a wide range of work-related musculoskeletal injuries and all had chronic pain. METHODS: First two, semi-structured focus group interviews explored sleep disturbance. Then a different set of participants completed three sleep questionnaires before and after completing a rehabilitation program. RESULTS: Focus group participants described sleep disturbance consistent with clinical insomnia and how it had a considerable impact on their lives. Completed questionnaires confirmed the presence of sleep disturbance at admission into a six-week rehabilitation program and at discharge, most measures were unchanged. CONCLUSIONS: Although chronic pain rehabilitation generally includes interdisciplinary approaches, specific attention to insomnia is not part of this chronic pain rehabilitation program and therefore it is not surprising that there was no appreciable change by the end of the program. However, because sleep disturbance is prevalent in the chronic pain population and in this sample, and has such a strong impact on the individual's daytime functioning, effective interventions directed at sleep restriction and stimulus control should complement chronic pain rehabilitation programs.
Introduction
It might be expected that people with chronic pain would gain relief from their pain during sleep because of the general decrease in sensory and motor respon-two are experienced together, a complicated clinical picture can include additional, significant psychological challenges such as fear [10, 11] , depression [12] and anxiety [13] . There is a growing literature regarding the putative interaction between these two clinically complex conditions.
Although there is yet much to be understood, the interaction of sleep and pain has been noted in clinical symptomatology and epidemiology as well as neurophysiological mechanisms. Observations of this phenomenon have led some to conclude that one condition causes an increased severity of the other [14, 15] . An exploration of the sleep/pain relationship using selfreport and actigraphic measures (data derived from activity instruments that can proxy for a polysomnographic measure of sleep) found a predictive relationship among the variables [16] . A longitudinal study using clients with major burn injury found a bidirectional relationship with sleep onset insomnia at hospital discharge predicting long term pain, and increased pain severity at discharge predicting long-term sleep onset insomnia [17] . Research into the interaction of the two has extended into the laboratory setting, providing further support for the synergistic effects. For example, with experimental sleep restriction, normal, pain free adults will develop increased bodily pain [18] , and when the previous night's sleep was less than six hours, the reported next day pain levels increased [19] .
Neurophysiologic mechanisms also provide some insight into the sleep/pain relationship. Sensory processing of pain signals use multiple pathways and also have been shown to be subject to considerable neuroplastic change such that chronic pain is conceptualized as a central, rather than a peripheral phenomenon [20] . Along with this shift in neurophysiologic processing, there is a change in the meaning of pain as it becomes associated with certain activities as well as feelings of fear and failure [21] . These processes are occurring in the presence of the powerful drive that the experience of pain has on our system, making it extremely difficult to ignore [22] . Sleep is regulated through the ascending arousal system which has a pathway through the thalamus to cortical targets [23] . In the sleep state, reduced thalamocortical activation is associated with a decrease in sensorimotor transmission (this is heralded by increased sigma power on EEG recordings) [24, 25] . The finding of a decrease in sigma power in clients with chronic low back pain has been interpreted as increased sensory processing during sleep [26] . In the presence of insomnia, increased activity of corticolimbic sites, as measured by Positron Emission Tomography (PET), suggests a hyperaroused state [27] . And, multiple arousals is a feature of sleep in chronic pain conditions [28] [29] [30] . It is unknown if the sensitized nervous system contributes to hyperarousal and increased sensory processing, but it is likely that these central nervous system changes contribute to the prevalence of sleep disturbance in chronic pain. These findings reveal a compelling dynamic interplay which should be considered when delivering therapies, in particular, for chronic pain conditions.
With both chronic pain and insomnia, persistence of symptoms leads to maladaptive behaviours and beliefs, which in turn are believed to promote chronicity [31, 32] . It is these maladaptive behaviours and beliefs that are the target of cognitive-behavioural (CBT) approaches in rehabilitation [33] [34] [35] . Multidisciplinary chronic pain programs generally include CBT to provide the individual with skills that will assist them in pain self-management [36] [37] [38] .
Cognitive Behavioural Therapy interventions for insomnia have been shown to be effective in several experiments conducted independent of pain rehabilitation programs [31, [39] [40] [41] . These studies examined the short term impact of CBT interventions on insomnia symptoms of people with chronic pain. Each study revealed a positive impact on sleep disturbance using self-report measures, in the absence of significant change in pain scores. In regards to treatment for insomnia, there are three 'levels' of insomnia management: sleep hygiene, stimulus control and sleep restriction. This last step requires several weeks of coaching to assist an individual through the process. Individualised counselling is often added to address dysfunctional beliefs about sleep that might contribute to sleep onset difficulties [42, 43] . The cognitive-behavioural approach to insomnia has value and studies have demonstrated that it helps provide clients with the tools they need to manage their symptoms, despite the use of CBT approaches. Although insomnia is a well-known clinical problem with clients with chronic pain, the impact of insomnia has only been explored in a limited way and often it is not comprehensively addressed in chronic pain rehabilitation programs.
Participants in this study were enrolled in a Work Recovery Program that used a multidisciplinary approach to provide work hardening or special protocols with a focus on the safe return of the participant to work. Various treatment components were used to address the physical, functional and psychosocial barriers to rehabilitation and/or return-to-work. Intensive therapy is designed to promote healing, increase strength, improve conditioning, reduce pain and restore function. Individual and group education included sessions on sleep disturbance and strategies to address sleep issues. Although client feedback indicated a 90% satisfaction rating with the rehabilitation provided to address sleep disturbance, we sought a better understanding of the experience of insomnia in these clients and their measurable response to services provided. To understand the scope of insomnia in rehabilitation clients with chronic pain as well as changes in sleep disturbance in clients undergoing a six week work recovery program, two separate studies were conducted with clients with clinical insomnia: focus group interviews were used to learn more about the primary sleep complaints of chronic pain rehabilitation clients and once completed, a second, independent study was undertaken to document baseline measures of sleep disturbance prior to entry into a six week work recovery program and upon its completion.
Methodology/participants
This study was reviewed and approved by the University Ethics Review Board as well as the Professional Practice Committee of the rehabilitation centre. Participants for both studies were recruited through the Work Recovery Program in a Rehabilitation Hospital. The Work Recovery Program included only a small amount of content regarding insomnia: one group session on sleep hygiene and individual discussions about sleep postures. Signed informed consent was obtained prior to participation in either study. The focus group participants were recruited through a mailing to all injured workers with chronic pain being treated at the time the focus groups were being scheduled. All those interested in participating returned two questionnaires to assess inclusion/exclusion criteria (see below). The first sixteen names of people randomly drawn that met the inclusion criteria formed the two focus groups. They were contacted and confirmed to be interested. Participants were included if their Insomnia Severity Index was greater than 8 (interpreted as clinical insomnia [44] ) and if they indicated no known medical cause of insomnia (such as respiratory or neurological conditions).
Two, semi-structured focus group interviews were conducted on the hospital site in a meeting room. They were led by the principal investigator and a staff member at the hospital (but not part of the Work Recovery Program) was the recorder.
The facilitator asked openended questions, with the following central questions in mind:
1. Can you describe the nature of your sleep problem? 2. Can you describe/tell me how you feel about it and how it is affecting your life? 3. What have you tried to improve your sleep? The focus groups were recorded and transcribed. After the completion of the focus groups, a second study was conducted to explore the stability of insomnia complaints of this population over the period of the work recovery program.
Recruitment for the questionnaire study occurred during the routine admission process for the Work Recovery Program. Once informed of the study, if they met the same inclusion criteria (above), they were invited to participate. All participants completed a standardized, intake battery of questionnaires and assessments by a team of health professionals and were admitted into a six-week, work recovery rehabilitation program (the data from the comprehensive intake assessment are not presented in this paper). For this study, each participant completed three self-report questionnaires:
The Pittsburgh Sleep Quality Index (PSQI) [45] , a one-month retrospective self-report questionnaire for sleep quality. The PSQI is a 10-item questionnaire that records sleep habits (e.g., time to bed, sleep onset, actual sleep time) and frequency of types of sleep disturbance (e.g., snoring, feeling hot, having pain) during the previous month, as well as reports of sleep quality and daytime sleepiness. Internal homogeneity, consistency and validity testing were reported as acceptable and clinical properties suggested the questionnaire could be used in clinical and research practice [45] .
The Insomnia Severity Index (ISI), is a fifteen-item questionnaire with a rating scale of 5 points for statements about difficulty falling asleep and staying asleep as well as satisfaction of sleep pattern and being worried about the current sleep problem. It was designed for both clinical and research use to quantify perceived insomnia severity. Psychometric property testing showed that the ISI has adequate internal consistency and is reliable to measure perceived sleep difficulties. Further study revealed the instrument as a valid and sensitive measure and is used to determine the effectiveness of insomnia treatment [44, 46] .
The Dysfunctional Beliefs and Attitudes about Sleep -10 (DBAS) [47] , is a 10-item questionnaire with items that reflect the individual's beliefs about sleep (including causes for insomnia, sleep expectations, control and predictability of sleep and consequences of insomnia) [33, 48] . This instrument was reduced to ten items through multiple studies that revealed three factors: Factor 1 (five items) -beliefs about the immediate negative consequences of insomnia, Factor 2 (three items) -beliefs about the long-term negative consequences of insomnia and Factor 3 -beliefs about the need for control over insomnia [48] .
Results

Study 1
Two, two hour focus groups were completed; each with eight participants (average age = 41 yrs. 50% were women), with various work-related injuries resulting in chronic pain and clinical insomnia. Transcripts were coded and analysed for themes through constant comparison. The findings are summarized below with quotes from the participants to illustrate the theme.
The description of the participants' sleep disturbance was consistent with insomnia. Participants described their sleep as unrefreshing, with significant difficulty at sleep onset and waking after sleep onset and having trouble falling asleep again. They described being extremely light sleepers; the slightest noise would wake them up. This insomnia was described as highly distressing with an impact on every aspect of their lives, including their pain condition. "The pain-sleep problem is a vicious cycle."
To address this insomnia, participants used prescription and over-the-counter medication as well as nonpharmacologic interventions for their sleep and pain problems. They reported using anti-inflammatories, opioids, anti-convulsants, anti-depressants, as well as alcohol, marijuana and other street drugs. They found some physical relief with baths, pillows and positioning for comfort, a new mattress, heating pad, TENS machine, moist heat, breathing techniques, outdoor exercise, relaxation tapes and distraction with hobbies, TV, crosswords, reading, car drives and pets.
The reported sleep disturbance had a high impact on the participants' lives and they reported that they were preoccupied by their sleep and pain problems. They described having the constant (day and night) worry about not having enough sleep. "Worrying about sleep is an all day, all-consuming thing. It starts right at the beginning of the morning." "Some nights, I am petrified of going to bed."
The participants attributed their insomnia to the psychological stress in their lives, such as the uncertainty of their future and racing thoughts, as well as the physical stress of the pain, such as having difficulty finding a comfortable position or being awakened from sleep with the feeling that they had been asleep for only a very brief time. "The pain starts with muscle spasms when I am about to doze off, then the ache starts."
In addition to having their sleep disturbed by their thoughts and the experience of physical pain, participants reported that their dreams disrupted their sleep. Some had disturbing, scary dreams that they associated with their pain experience. "I dreamt that I was in a cage and it was being lowered into the water" -this participant compared the dream to the feelings of helplessness of being handled by the insurance company. Others reported dream/sleep experiences consistent with sleep paralysis: "Nightmares. I can't move. I am awake but feel I cannot move." "I am screaming in my head." "I feel like someone is sitting on my chest." "I dream that I am drowning. I am trying to get up, but someone is holding me down."
Every participant agreed that the sleep disturbance had a considerable impact on their daytime functioning. The participants described a strong pressure to sleep during the day due to lack of sleep the night before and/or medication side effects. Participants reported feeling awful -tired and numb -most of the time; "like a zombie". Many of the medications they used "make me drowsy during the day", and the ones used for sleep had a 'hangover' effect. "I took sleeping pills, but felt groggy in the morning." The pressure to sleep led many to take naps, which then resulted in difficulty falling asleep at night. "I sleep all day off and on, on the couch." Associated with the fatigue and effects of medications, are reports of not being able to concentrate or remember things: "I used to read so much, now, I cannot keep focused enough to read even a simple book" "There is at least one time a day I feel like a complete idiot (due to memory loss)." "I can't remember who people are. . . it's embarrassing, a degrading experience."
The emotional impact of the sleep and pain problem is also significant. Participants reported changes in their relationships with other people resulting in social isolation. "I am just there. . . . I feel like a stranger in my house." This interferes with fun and intimacy. They reported being irritable, negative and angry, resulting in upset family relations. "My husband changed to working night shifts so he could get some sleep. . . the marriage has gone downhill." Participants reported being too tired and irritable to be social, preferring to be alone. "I don't want to talk (to people) anymore . . . I don't have the patience anymore because I am so tired." "Someone tells me a joke, I take it personally." "I don't want to go out of my house anymore."
And, participants explained that all of this has a considerable impact on their feelings of self-worth. They felt very negative towards their future. They spoke of their deep disappointment of not being able to do what they used to do, wanting to give up and how difficult it is to go on each day. Hopelessness and helplessness make their life almost unbearable. Some spoke of thoughts of suicide and of other people they knew with chronic pain who had committed suicide.
Study 2
A complete set of pre/post questionnaires was collected from 29 participants, 46% were women and the average age was 43 years old. The participants had a wide range of work-related musculoskeletal injuries and all had a diagnosis of chronic pain. See Table 1 for questionnaire results.
Comparisons were made using a paired t-test (α < 0.05). For the Dysfunctional Beliefs and Attitudes questionnaire scores, each factor was compared for Pre (before the beginning of the rehabilitation program) and Post (after discharge). There was a statistically significant improvement in scores for the beliefs about the immediate negative consequences of insomnia (Factor 1). The two other factors, beliefs about: long term negative consequences and the need for control over insomnia, were not significantly different at the end of the program as compared to the beginning. Mean scores on the Pittsburgh Sleep Quality Index (11.9 and 11.4) did not change significantly and indicate moderately impaired sleep quality. The mean Insomnia Severity Index scores were not significantly different pre/post and are consistent with moderately severe clinical insomnia [44, 46] .
Discussion
This study examined the experience of insomnia in a sample of chronic pain clients in a rehabilitation program. Insomnia was explored through focus group interviews and self-report questionnaires. The findings revealed the presence of moderately severe clinical insomnia. The participants reported that insomnia affected their lives in many ways and for those undergoing a six-week work recovery program, their scores on self-report measures of sleep disturbance remained mostly unchanged.
The focus group participants' reports of their sleep disturbance clearly illustrated the psychological and physical stress of co-morbid sleep impairment and chronic pain. And, the fact that these stressors are entering their dream states reflects the deep-seated problem. Participants described experiences consistent with sleep paralysis (i.e., being conscious of surroundings but unable to move or speak and experiencing the feeling of pressure on their chest [49, 50] ). Sleep paralysis with hallucinations has been associated with sleep onset REM [50] , which most often occurs in sleep deprived states as well as in the presence of depression [51] .
The circadian effect of sleep disturbance was described by the participants. They were distressed over how their impaired sleep affected their daytime performance. Statements such as feeling "like a zombie", being embarrassed, irritable, angry and in despair about their marriage, described the social impact of their situation. Not only did they report feeling disinterested in participating in social activities, but their family support structure appeared to be failing. These descriptions resonate with other reports such as a populationbased telephone survey that revealed significant life interference from pain, with 49% reporting insomnia, 36% depression and 32% unable to work [52] . In addition, the focus group interviews provided evidence that participants engaged in dysfunctional daytime practices. For example, the experience of chronic pain often will lead individuals to lie down and rest during the day to manage their pain. However, naps, long periods recumbent and sleeping on and off have negative effects on night time sleep efficiency [53, 54] . These habits are amenable to cognitive behavioural interventions such as stimulus control and sleep restriction, which have been demonstrated to be effective at improving the sleep efficiency of clients with chronic pain [55] .
The strongest language from the participants came when they spoke about how the combination of chronic pain and insomnia made them feel miserable, isolated and hopeless. Chronic pain and insomnia independently rank highly as risk factors for suicidal ideation and suicide attempts [56] [57] [58] [59] . An epidemiologic study of a large community-based sample found a unique and positive association between suicidal ideation and suicide attempts and one or more chronic pain conditions [58] . A more recent study of adolescents reported a similar relationship [59] . In addition, this study suggested that the presence of insomnia could contribute to the positive association found. These two chronic conditions take a serious toll on an individual. In regards to the questionnaire data, all three measures confirmed the presence of sleep disturbance at admission and all but one (Factor 1 DBAS) were unchanged following a six-week rehabilitation program. Perhaps this finding is not surprising because this program had minimal content to address insomnia in their clients (only one session on sleep hygiene and individual consultation about sleep postures). The sample was similar to patients in other rehabilitation settings -they all had work-related chronic pain and were of working age (23-57 yrs.). This study revealed that the clients had moderately high scores on three measures of sleep disturbance.
Excessive focus and worry over sleep loss has been demonstrated to contribute to the perpetuation of insomnia [33] . Poor sleepers have been found to hold more dysfunctional beliefs and attitudes than good sleepers [60] . It has been suggested that CBT be used to treat insomnia through changing dysfunctional beliefs and attitudes about sleep because of the demonstrated relationship between attitudes and beliefs and measurable sleep outcomes (polysomnography and sleep diaries) [33] . Not only are treatment options available to improve their quality of life, it is important to consider the impact of insomnia on clients' ability to participate in rehabilitation programs and ultimately return to work. The focus groups revealed thoughts of helplessness and suicide. Patients should be carefully screened for the potential of self harm. They may also have difficulty learning new things, have interfering thoughts that could distract them from their program and they may also lack the motivation to succeed given the reciprocal impact of sleep disturbance on daytime functioning. Effective interventions should be sought out and incorporated into chronic pain rehabilitation programs.
The multidisciplinary rehabilitation team approach is widely used for chronic pain management, and provides the opportunity to address the multi-faceted problems of an individual with chronic pain. Different professional groups are represented within these multidisciplinary teams depending on the clientele, personnel and resources available. Each team member brings their professional expertise to the design of the rehabilitation program that often has a generic core program with additional individualized aspects for client-specific issues. Cognitive behavioural and selfmanagement approaches can be applied to address insomnia associated with chronic pain [31, 40] . An eightweek study showed that CBT could facilitate change in sleep behaviours in community dwelling individuals in chronic pain with co-morbid insomnia [61] . The addition of CBT interventions for insomnia into chronic pain rehabilitation programs makes sense on many levels.
Conclusion
The evolution of care for chronic pain has moved towards interdisciplinary approaches, and when possible, earlier intervention. There is strong evidence that a large percentage of clients with chronic pain experience insomnia. In the group of injured workers who participated in the work recovery rehabilitation program and who reported moderate levels of insomnia, this study found improvement on only one measure (F1 reflecting the workers' beliefs about the immediate negative consequences of insomnia), with otherwise no change. The results of this study suggest that insomnia in clients with chronic pain should be directly addressed. Because sleep disturbance is prevalent and has such a strong impact on the individual's daytime func-tioning, it would appear that interventions directed at sleep restriction and stimulus control should complement chronic pain rehabilitation programs to impact the cyclicity of the complex interactions among sleep and chronic pain.
